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‘Universality of the Cluster XLF
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Mass Function: Theory

Excursion set theory (Bond et al. 1991)

+ ellipsoidal collapse
(Sheth & Tormen 2002)

+ correlation with formation history, i.e.
environment (Amosov & Schuecker 2003):
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Plane Wave Decomposition: Leakage Problem
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REFLEX Eigenmodes
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Primordial Properties: Gaussianity
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'WMAP Gaussian?

Surrogate Resampling +
Scaling Index
(Raeth & Schuecker 2003)

Non-Gaussianity in WMAP
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Systematic Errors of Cosmological Tests
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'Exotic Cosmic Fluid?
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Exotic Cosmic Flui
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Energy/Matter vs Gravity Sector

] T
GClst+SNla (Schuecker etal. 2003b). | ' ‘
NEC fulfilled, SEC violated LT J
Not much room left for " ol =\
. S e : \
an exotic cosmic fluid! ol
What explains observations? e ———

Classical gravity breaks down at high enough
energies

M-theory ideas (which also need NEC) are implemented in
brane-worlds




Brane-World Gravity

Unive_rse Ioc_ated on a
3+1 dimensional brane

KK-graviton
................ )

Brane exchanges only GRAVITATIONAL
energy/momentum with bulk (string idea)

Gravitational effects between brane .
. . ulk
and bulk can explain observations

d<0.1mm

Brane and bulk are perturbed

matter

Perturbed brane-world at low
energies = biscalar tensor theory

(Rhodes et al. 2003)




'DUO-NORTH: P(k,z=0) on large scales
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'DUO-South: P(k,z) on small scales
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Brane Viewpoint of w
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| P(k,z) for Quintessence
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Cluster Finder: Likelihood Filter

N

In Ly = —/V/\(x)dx + Zln)\(xz)

i=1

Az) = X + P(x)

Schuecker et al. (1998, 2003c)

N points (X-ray photons, galaxies

Cone Search within GAVO
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Very Large Cluster Samples

log(N>S) [deg-%]

Cluster counts Z estimates

0.5 T T T T I ,
1 /
7/
04 — ° //.0 1
7/
Y .// :

[ ] 7/
—~ 0.3 7 —

% e ¢ 0/./ o

[a B . : /' s °

0.1 2 o s
. ~ 0’2 | .;/ o n
8"
s //: ° g ®
o1l et —
ceit
/./.
E
0.01 1 1 1 1 1111 1 1 1 1 111 O 1 I 1 I L I 1 I
1 10 100 0 0.1 0.2 0.3 0.4
S [10-18 erg s~! ecm™2] (0.1-2.4 keV) Z(SDSS)

STATISTICAL sample 10x deeper as REFLEX

Future: DUO-North + SDSS or ROSITA + All-Sky
SDSS

0.5




Conclusions: Large cluster samples test

1) Universality of GClst XLF - detalils of formation history.
2) Gaussianity with GClst (WMAP non-trivial).

3) Energy Conditions - Holographic ideas

4) Gravity sector with P(k) on large scales.

5) Large samples from multiwavelength analyses




